Brain-derived neurotrophic factor promotes vesicular glutamate transporter 3 expression and neurite outgrowth of dorsal root ganglion neurons through the activation of the transcription factors Etv4 and Etv5.
Brain-derived neurotrophic factor (BDNF) is critical for sensory neuron survival and is necessary for vesicular glutamate transporter 3 (VGLUT3) expression. Whether the transcription factors Etv4 and Etv5 are involved in these BDNF-induced effects remains unclear. In the present study, primary cultured dorsal root ganglion (DRG) neurons were used to test the link between BDNF and transcription factors Etv4 and Etv5 on VGLUT3 expression and neurite outgrowth. BDNF promoted the mRNA and protein expression of Etv4 and Etv5 in DRG neurons. These effects were blocked by extracellular signal-regulated protein kinase 1/2 (ERK1/2) inhibitor PD98059 but not phosphatidylinositol 3-kinase (PI3K) inhibitor LY294002 or phospholipase C-γ (PLC-γ) inhibitor U73122. Etv4 siRNA and Etv5 siRNA effectively blocked the VGLUT3 expression and neurite elongation induced by BNDF. The overexpression of Etv4 or Etv5 potentiated the effects of BNDF-induced neurite elongation and growth-associated protein 43 (GAP-43), medium neurofilament (NF-M), and light neurofilament (NF-L) expression while these effects could be inhibited by Etv4 and Etv5 siRNA. These data imply that Etv4 and Etv5 are essential transcription factors in modulating BDNF/TrkB signaling-mediated VGLUT3 expression and neurite outgrowth. BDNF, through the ERK1/2 signaling pathway, activates Etv4 and Etv5 to initiate GAP-43 expression, promote neurofilament (NF) protein expression, induce neurite outgrowth, and mediate VGLUT3 expression for neuronal function improvement. The biological effects initiated by BDNF/TrkB signaling linked to E26 transformation-specific (ETS) transcription factors are important to elucidate neuronal differentiation, axonal regeneration, and repair in various pathological states.